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DOE Evaluates “Marginal Properties” in the Gulf of

MeXxico-An Important Public Policy Analysis to Encourage
Domestic Oil & Gas Production

The DOE National Energy Tech-
nology Laboratory (NETL) has
completed a comprehensive evalua
tion of “marginal properties” in the
Gulf of Mexico. The objectives of
the study are twofold: 1) develop a
methodology to predict when the
existing oil and gas leases are
expected to reach their economic
limit of production, and 2) deter-
mine what impacts specified eco-
nomic incentives, in terms of Feder
al royalty relief, will have in extend-
ing the economic life of these leas-
es, thereby maximizing their pro-

duction.
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Offshore operations in the Gulf of Mexico.

The NETL conducted this analysis relief mechanisms, but only to eval-
in direct response to a joint requestuate the potential impacts of select-

from the Independent Petroleum

Association of America (IPAA) and

ed scenarios.

National Oceanic Industry Associa- Why is this important? The oil and

tion (NOIA). The entire analysis

gas resources in the Gulf of Mexico

was completed in close consultatiorare massive with significant contri-
with a peer review committee with putions to the nation’s energy sup-

participants from three operating

plies. It is currently the largest pro-

companies (Devon Energy, Forest ducing area in the United States and

Oil, and EOG Resources), the

is the source for about 20% of the

American Petroleum Institute (API),total U.S. oil and gas production.

and the Petroleum Technology
Transfer Council (PTTC). Repre-

There are 7,564 oil and gas active
leases in the Gulf of Mexico. These

sentatives from the Minerals Man- |eases are located beyond the three-

agement Service (MMS) also

mile limit of the Federal-state line

attended all the peer review meet- and extend up to 200 miles into the
ings. It is important to note that the Gulf. A total of 3,628 of these leas-

findings and conclusions of this

es are in water depths of 200 meters

analysis doesn’t necessarily reflect or less. Collectively these shallower
the views of the MMS. The results |eases account for about 50% of the

presented in this report are not
intended to propose any royalty

oil production and 75% of the total
gas production in the Gulf.



News Beat con«
mate the cost and potential benefit

Federal Leases in the Gull of Mexico (Source: MIWMS) ) . .
of different technologies, economic
G— Water Depth (in Meters) criteria such as taxes and royalties,

£ et el 1000 and legislative and regulatory envi-

ronments. The DOE’s models,
119 among others, include the Total Oil
Recovery Information System
2068 (TORIS) and the Gas System
il Analysis Model (GSAM). The
IPAA, with NOIA, knew of this
* Mujonity are undor dovelopment ond an: nol yat un prodtion capability and asked DOE to use its
expertise to assess reasonable royal-

o ty relief scenarios for the Gulf of
A large number of these shallower ment for as long as possible in ordefexico.

leases are likely to reach their eco- to avoid additional imports, and thus
nomic limit over the next few years insure a more stable and secure 1o DOE’s role in this effort is lim-
for a variety of reasons, including energy market for our citizens. Thisioq 1o providing all required sensi-
but not limited to: 1) resource matu-could only be accomplished througt'ﬁvity analyses to allow IPAA and
ration, 2) unfavorable oil and gas concerted and targeted efforts by i ors to evaluate royalty relief sce-
prices, and 3) the absence of cost- industry, states, and Federal agen- .05 To this end, the NETL acts
effective recovery techniques to pureies in the areas of research and as an “honest broker” for the analy-
sue the remaining oil and gas in  development, economic incentives, qic  The MMS of the Department of
place. Once these leases reach theand regulatory reforms — all which | +<rior has management and regu-
economic limit of operation, the are consistent with the Bush Admin]atory authority for all Federal lands
production will be curtailed, all the istration’s National Energy Plan. i, the Gulf of Mexico and is the
in-place infrastructure is removed, agency that approves and imple-
wells will be plugged and aban-  Why DOE? DOE has within its mis- ments any royalty relief scenarios.
doned, and leases will expire. sion the goal of assuring clean,

affordable, and dependable supplies .
Assuming the economic conditions of energy for our Nation. And one Analytical Approach
do not justify their continued opera-very important area supporting this The analysis presented in this report
tions, the access to such a valuablegoal is providing science-based s based on a comprehensive study
public resource will be lost. Further-information and analysis for legisla-using DOE’s analytical capabilities.
more, the lost oil and gas productiotive, regulatory, and policy decision The system represents the disposi-
will most likely be replaced by making that affects U.S. oil and gastion of the total existing oil and gas
more imports with negative impact supply and fuel availability. Over  resources in the Gulf of Mexico for
on America’s long-term energy the past 20 years, DOE has devel- g]| leases in 200 meters or less water
security. oped a unique suite of oil, gas, and depth. It represents all completions

pro-grammatic models and the  producing and active as of Decem-
It is imperative to devise and imple-required expertise to evaluate poterber 31, 1999. All producing comple-
ment “smart” approaches in order tdial economic recoveries of domes- tions were matched with platform,
maximize recovery from these existtic oil and gas resources under a  borehole and reservoir databases.
ing and future leases, prolong their wide range of conditions. These  The TORIS Decline Curve Model
economic life, and delay abandon- models are routinely used to esti- was used to match existing and pre-

2

3628 253

Lease Couni 204




dict the future recovery potential
from all producing completions. The New TORIS Offshore System
Their production profiles were ther
aggregated to the “lease” level for |
economic analysis. The economic |
model used the prediction to calcu
late the economic limit and provide
all required sensitivity analyses. Tt Decline Curve Model
results of individual leases were « (il

then aggregated to the study area « Gas

(water depth of 200 meters or less
in the timing model.

Reservoir/Sand Well Production

Economic/Timing
Model

The DOE formed a peer review
committee to guide the entire off-
shore study through its develop-
ment and analysis phases. The

members were selected from indu: . . . .
try experts in offshore operations be answered: 1) what is the unit of or abandonment time) as the basis

members of industry associations, analysis, and 2) when does a propeier the definition of “marginal

the MMS and the DOE. The Com- Y reach its marginal status? lease”. Moreover, arguments can be
mittee’s qualifications included made that at the time of economic
expertise in the areas of reservoir First, several units of analysis were limit the _Ieases are not generating
engineering, production engineer- contemplated by the peer review ~any profit and cannot truly be con-
ing, field operation, reservoir mod- committee during the course of thissidered as “marginal”. Therefore,
eling, and project economics. The Study: well, platform, lease, and  for sensitivity analysis purposes,
committee held a number of reviewfield. Based on the current opera-  this analysis focuses on two addi-
meetings and provided significant tions in the Gulf of Mexico, it tional periods earlier than the time
contributions to the accuracy and became apparent that all contracts, for economic limit. They are: 1)

the overall quality of this very production accounting, and royalty time when revenue is 5% greater
important public policy analysis. ~ Payments etc. are conducted at a than cost, and 2) time when revenue
lease level. Therefore, based on thds 10% greater than cost.

stated reasons, “lease” was chosen

as the unit of economic analysis. Using the above criteria, the eco-
Definition of “marginal property” nomic limit of each lease was de-
was an important part of this analy-Second, a lease reaches its eco- fined at four different oil and gas
sis. Unlike onshore properties wher@omic limit of production when rev- prices, ranging from $16 to $28 per
a marginal well is defined as a well enues are equal to cost. When the barrel ($/Bbl) of oil and $ 1.95 to
that produces less than or equal to economic limit of production is $3.64 per thousand standard cubic
fifteen barrels of oil per day or reached, the operator may continuefeet of gas ($/MCF). All leases with
equivalent, no known analysis has to produce uneconomically or shut-water depths of 200 meters or less
ever been done to define an offshorie the lease. It is important to note were considered for this study.
marginal property. To define such athat the present analysis focuses onrhen, statistical correlations were
property, two major questions had tthe economic limit time (not shut-in developed to define the lease’s pro-
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N eWS B e a.t cont’'d.

duction rate at the time of economi Definition of Marginal Lease
|Im|t1 or ear“er dependlng Upon the con Oll Leases (GOR < 55000 SCf/Bbl) K/IV;E;E:: il & Gas Production for an Oil
sensitivity analysis scenario, as a ||| Mo =bi x5 ExiiC +62 <7D +b3 <D x O e O Prodtstion for s G
fur\CtIOI’l Of S|m Ie and readll avall_ Leasiat Econqmic Limit Stated (MMCFE/YT)
. P y For Gas Leases (GOR > 5,000 Scf/Bbl) W = wooductin Fet count
able information such as water 1 i e
MMCFE :bIXB—@WC +b2xTD +b3x WD xCC GP = Gas Price ($/Mcf)
depth, number of wells, total depth, TGP O G
API = Oil Gravit
nu(rjnb.?r ofOI comple_xes (platforms), S
and oil and gas prices.
_ M Constant 0il (GOR < 5000) Gas (GOR > 5000)
Each correlation had a strong statig| | “0nsfants ==y 4o« 1.05% 1.10% 1.00% 1.05% L.10*
tical signiﬁcance. The Rfor the bl 1008.8 1070.7 1124.2 1228.4 1279.2 1338.6
: - b2 0.000359 | 0.00357 | 0.00355 | 0.00905| 0.00922 | 0.00975
correlations for oll leases was abou b3 0.933 0.889 0.93 4.729 5059 5.061
0.947 for all three cases and it was| |r>" 0.949 0.949 0.947 | 0938 | 0938 0.938

0.938 for gas leases. These correle| *-Rev/Cost Ratio
tions provide the ability for royalty
relief scenarios to be applied on an
area-wide basis as the surrogate

In the royalty relief cases, for pe- « In Terms of Gas: Oil and gas pro-
riods when the production was duction for all leases converted to
greater than the economic limit pro-Billions of Cubic Feet of Gas

equations use simple, easily : . - :
obtained and defined data to CalCu_ductlon .deflned by the statistical  Equivalent (BCFE).
correlation, the royalty rate was set

late the production rate where royal- : ,
ty relief can be granted. to 1/6th (full royalty). When the Moreover, a maximum benefit and a

production dropped below the eco- minimum benefit scenario were

: nomic limit, the royalty rate was  established in order to bracket the
What Type of Royalty Rehgf? either reduced to zero or to 1/12th impact of the royalty relief cases.
At present, all Federal oil and gas  yenending on the royalty relief case.
leases in shallow water are subject All other assumptions and consider- , . i .
to a royalty rate of 1/6th of gross  _4ions were the same as the “Base Maximum Benefit Scenario

production. DOE, in this analysis, case” The study parameters includFhis case is defined to show the rel-
evaluated the cost and benefit of

. _ o . ed: 1) Incremental production ative impact of the incentive among
tW? royalty relief cases. 100% reliefyqfined as the additional productionthe cases analyzed. For the 100%
at ‘marginal lease” conditions and i jjated by the royalty relief royalty relief case, the total incre-

50% relief where the operator . cases, and 2) Cost/Benefit to Trea- mental production over the next 20
would pay 1/12 royal_ty on all oil sury, defined as royalties foregone years ranges from 401 MMBOE at
produced up to shut in. divided by incremental production. $16/Bbl to 455 MMBOE at $28/Bbl
A positive number indicates a cost or in terms of gas, about 2,249
In order to study the effectiveness of, Treasury, whereas a number ~ BCFE to 2,550 BCFE across the
such royalty relief scenarios, a enclosed within parentheses indi- analyzed gas prices. This net gain in
“Base Case” had to be developed cates a gain to the Treasury. Al production amounts to about a 9
for comparison purposes. The fol- st and benefits, in this analysis, percent average increase in recovery
lowing assumptions were used in - 5o stated in two terms: over the base case. The incremental
defining the Base Case: 1) no royal- production remains the same for all
ty relief, and 2) lease stops produc-, |, Terms of Qil: Oil and gas pro- three revenue to cost ratios. This
tion when the revenue is equal 10y, -tion for all leases con-verted to emphasizes that the royalty relief
the cost Millions of Barrels of Oil Equiva- ~ granted earlier than the economic
lent (MMBOE). limit time, while improving profit,
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Maximum Benefit Scenario

Rev/ Oil Gas 100% Royalty Relief 50% Royalty relief
Cost Price Price Incremental Cost Incremental Cost Incremental Cost Incremental Cost
($/BDI) | ($/Mcf) MMBOE $/BOE BCFE $/MCFE MMBOE $/BOE BCFE $/MCFE
$16 $1.96 401 $0.00 2,249 $0.00 275 ($1.09) 1,542 (80.19)
1.00 $20 $2.25 424 $0.00 2,379 $0.00 277 ($1.31) 1,551 (80.23)
$24 $2.81 454 $0.00 2,545 $0.00 303 ($1.65) 1,700 (80.29)
$28 $3.64 455 $0.00 2,550 $0.00 309 ($2.09) 1,734 (80.37)
$16 $1.96 401 $0.12 2,249 $0.02 275 ($1.00) 1,542 (80.18)
105 $20 $2.25 424 $0.23 2,379 $0.04 277 ($1.13) 1,551 (80.20)
$24 $2.81 454 $0.25 2,545 $0.04 303 ($1.46) 1,700 (80.26)
$28 $3.64 455 $0.39 2,550 $0.07 309 ($1.81) 1,734 (80.32)
$16 $1.96 401 $0.30 2,249 $0.05 275 ($0.87) 1,542 (%0.16)
.10 $20 $2.25 424 $0.47 2,379 $0.08 277 ($0.95) 1,551 ($0.17)
$24 $2.81 454 $0.46 2,545 $0.08 303 ($1.31) 1,700 (50.23)
$28 $3.04 455 $0.77 2,550 $0.14 309 ($1.53) 1,734 (30.27)

will have no effect in extending the at $16/BBI to about 317 MMBOE foregone (which were otherwise
economic life, and thus will not at $28/BBI over the next 20 years. collected) is more than the amount
yield any incremental production. And in terms of gas, the production of royalties collected. In this specif-
And the forgone royalty results in a ranges from 1,478 BCFE up to ic case, the average incremental pro-
net cost to the Treasury. In the 509,828 BCFE across the analyzed gakiction is about 3 percent above
royalty relief case, however, the  prices. This represents an average production estimated in the base case.
analysis indicates that up to 309 increase of about 6 percent over the

MMBOE (or 1,734 BCFE) qf incre- base case production. The cost to Limitations of the Analysis

mental production are possible at ndreasury ranges from $0.91 to

cost to the Treasury. In fact, the ~ $3.96/BOE or from $ 0.16/MCFE toAs with any analysis of this type,
incremental production will gener- $0.71/MCFE for the analyzed caseshe reader needs to remind them-
ate more royalties than the amount selves that many assumptions are
foregone and will produce a net he incremental production in the made to permit the analysis of thou-
gain to the Treasury. This gain COUI(10% royalty relief case is about halfsands of Iease_s to be performed.

be as high as $2.09/BOE (or o Based upon this, the cost and bene-
$0.37/MCFE) across the analyzed ?f the potential |nocremental pr_OdUC'fit estimates should be considered as
cases. The incremental production " from the 100% royalty relief .y ytential” and not as “forecast” of

is an average increase of about 6 case. The incremental production the likely future impacts. Several

percent over the base case. herﬁ |sTaIso produced at a I((ajsserhcogctors would cause the future actual
to the Treasury as compared to e ,n4 s to be different from those
100% relief case. At a revenue to presented in this report:

Minimum Benefit Scenario cost ratio of 1.00, the 50% royalty

This case was designed to show thé€lief case actually benefits the o a1 cis is based on existing

impacts of both the incentives and '€asury by as much as $0.35/BOE, o5 ong completions producing as
the use of correlations for determin-C" $0.06/MCFE). Atthe higher .o o 31.1999. Those re-
ing the production rate at the eco- '€VENUe to cost ratios Of,l'OS and completed or drilled after this date
nomic limit. For the 100% royalty 1'1(_)’ there is cost assoc_;lated V_V't_h are not included in the analysis.
relief case, the total incremental prot® incremental production. This is

duction ranges from 286 MMBOE because the amount of royalties



N EWS B e a.t cont’d.

 The results of the royalty relief  predictor of when the lease is shut-itocated in the shallower waters in
cases reflect successful implementasr abandoned. Some operators maythe Gulf of Mexico. The analysis of
tion of the relief program. Also the actually shut-in leases at earlier or alternative Federal royalty structures
success of this program will dependater times depending on various presented in this report leads to the
on the usage of the program by thetechnical or economical reasons. following major conclusions:
operators.
» The statistical correlations are ¢ Simple correlations have been
» The economic analysis assumes intended to provide an approximatedeveloped to define marginal leases
average platform operating costs. indication of the economic limit andin the Gulf of Mexico (< 200
Actual operating costs will depend are not intended to predict when themeters).
on the operator and the exact type t#ases are shut in or platforms are
infrastructure in use. abandoned. « Use of statistical correlations have
some impact in the overall cost and
» The economic model assumes  Collectively, these factors will more benefit of the incentive.
annualized workover costs instead than likely cause the future actual
of actual costs used at various timesnpacts of the royalty relief pro-  « With targeted royalty relief, addi-
during the life of each well. grams to be different from the esti- tional production of up to 2.5 TCFE
mated potentials. or 455 MMBOE is possible.
» The economic analysis also
assumes that prices remain stable « The cost or gain to Treasury
during the life of the lease. Price The oil and gas reservoirs in the ~ depends very strongly on the extent
volatility could have a greater effectGulf of Mexico contribute upto  of the royalty relief and its imple-
on the profitability of the analyzed 20% of the total production in the mentation criteria.
leases than the royalty relief scenartnited States with a significant por-
ios contemplated. tion of this resource being located irDOE Contact: R. Michael Ray,
water depths of 200 meters or less.National Energy Technology Labo-
» The economic limit defined in this Reasonable royalty relief scenarios ratory, National Petroleum Technol-
analysis reflects the time when the can potentially boost production  ogy Office, 918-699-2010; email:
revenue is equal to cost. This is notfilom 3 to 9 percent from the leases Mike.Ray@npto.doe.gov

Summary

Minimum Benefit Scenario

100% Royalty Relief 50% Royalty relief
Rev/ Oil Price | Gas Price
Cost ($/Bbl) ($/Mcf) Incremental Cost Incremental Cost Incremental Cost Incremental Cost
MMBOE $/BOE BCFE $/MCFE MMBOE $/BOE BCFE $/MCFE
$16 $1.96 286 $0.91 1,604 $0.16 160 ($0.24) 897 ($0.04)
1.00 $20 $2.25 308 $1.03 1,725 $0.18 160 ($0.29) 898 ($0.05)
$24 $2.81 326 $1.34 1,828 $0.24 175 ($0.36) 983 ($0.06)
$28 $3.64 317 $1.85 1,780 $0.33 172 ($0.35) 964 ($0.06)
$16 $1.96 264 $1.44 1,478 $0.26 149 $0.22 838 $0.04
1.05 $20 $2.25 280 $1.77 1,572 $0.32 142 $0.47 795 $0.08
$24 $2.81 307 $2.26 1,720 $0.40 161 $0.55 905 $0.10
$28 $3.64 305 $2.97 1,710 $0.53 162 $0.74 912 $0.13
$16 $1.96 267 $2.05 1,498 $0.37 150 $0.78 840 $0.14
110 $20 $2.25 274 $2.43 1,539 $0.43 139 $1.11 779 $0.20
$24 $2.81 303 $2.96 1,701 $0.53 160 $1.20 899 $0.21
$28 $3.64 308 $3.96 1,729 $0.71 164 $1.66 923 $0.30
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Forefront

Three New Projects Selected for Grants in DOE’s
“Technology Development with Independents” Program

With America’s oil production prolonging the productive life of
increasingly being supplied by  their fields convey the techniques
small independent producers, the to other small producers facing
U.S. Department of Energy is con-similar difficulties.

tinuing its efforts to help the small-

est of these companies test higherThis round of selected projects
risk technologies that could keep includes:

oil flowing from thousands of mar-
ginal wells. Benson-Montin-Greer Drilling
Corporation, Farmington, NM,
The department added three morewill use new log interpretation
projects to its' Technology Devel- methods based on artificial intelli-
opment with Independents Pro-

aging other small companies to
apply for future rounds of techni-
cal assistance grants. Producers
have untilDecember 24 to submit
applications for the final rounds of
the current program. The program
is funded through the department’s
National Energy Technology Labo-
ratory. The Laboratory’s petroleum
research arm, the National Petrole-
um Technology Office in Tulsa OK,
evaluates the applications and man-

gence and neural networks to evalages the projects.

gram.” Since 1999, this program uate oil well recompletion opportu-
has provided small businesses in nities in the Mesa Verde formation Details of the Technology Devel-

13 states — each with less than 500f New Mexico’s San Juan Basin.
employees — the financial backing
to test new techniques that might American Energies Corporation,
otherwise have remain untried.  Wichita, KS, will design and
implement a low-cost, effective
The program is one of several ini- waterflood in the Mississippian
tiatives in the Energy Department'sormation of the Wellington West
fossil energy program that is work-Field, Sumner County KS, that
ing to slow or halt the decline in demonstrates application of inex-
U.S. oil production. Today, small pensive but modern tools to build
independent businesses account fan integrated reservoir model,
50 percent of domestic petroleum based on geologic, geophysical,

opment With Independents pro-
gram are available at
http://www.npto.doe.gov/indep

For project technical information,
contact: Jim Barnes,
918-699-2076; e-mail:
Jim.Barnes@npto.doe.gov

production in the lower 48 states. and engineering characterization
Most are facing increasing eco- techniques.
nomic and technical difficulties
associated with harder-to-recover Beard Oil Company, Dewey OK,
resources. will install and test a new type of
low-volume submersible pump to
The Department’s Fossil Energy evaluate its ability to lower operat-
Oil Technology Program provides ing costs in a typical low-produc-
matching grants of up to $75,000 tion marginal oil field. Ten new
to companies willing to apply inno-submersibles will be compared
vative approaches that can lower with ten conventional rod pumps it
operating costs and extend the lifea test of comparative pump effi-
of marginally producing fields. ciencies and operating costs.
Companies that achieve success iithe Energy Department is encour

For more information
on how to submit
proposals for the final
round of the “Technol-
ogy Development With
Independents” by
December 24, go to the

NPTO website at

www.npto.doe.gov/
Business/procure.html
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DOE to Help Develop New Tools for Increasing Domestic
Oil Production

homa, the oil research arm of the
Energy Department’s National

office oversees a cooperative pro-
gram with industry and universities
to develop improved technologies

that can extend the life of marginal

lions of barrels of unproduced oil
remaining in the Nation’s reser-
VOIrs.

America’s best hope for slowing orThe selected oil-related research
perhaps halting the decline in - projects are listed below under

domestic oil production may be  thejr technology topic areas:
new technologies that locate oil

previously missed, produce oil that _ _
today’s processes leave behind, Oil Technology: Reservoir Effi-

and ensure that tomorrow's producency Processes
ers can meet strict environmental This area addresses the need to

standards. access oil not recoverable by con-
ventional methods by developing

With the President’s National improved methods of gas, chemi-
Energy Policy calling for contin-  cal and microbial flooding for light
ued public-private partnerships to Oil recovery.

develop new oilfield technologies,

the Department of Energy plans toNew Mexico Ingtitute of Mining
add 12 new projects in three cate-and Technology, Socorro, NM,

gories to its ongoing petroleum  Will study ways to improve
research program. processes for injecting carbon

dioxide into oil reservoirs to force

The projects were selected in the out oil that remains trapped after
first round of a broad_ranging conventional recovery processes
solicitation issued last December are completed. Researchers will
by the department’s Office of Fos- attempt to improve the “sweep

sil Energy. Another round of pro- efficiency” of CQ floods —i.e., the
ject winners will be extent to which the CGspreads

announced later this year. out as it moves through the reser-
voir — and examine a technically

The projects named today will be advanced approach that combines

managed by the National Petroleun€O, and foam to improve the
Technology Office in Tulsa, Okla- effectiveness of C(flooding. A

successful project will result in
more efficient CQflooding and

Energy Technology Laboratory. Theexpand the range of reservoirs

amenable to COlooding.

The project contact is Dr. Reid B.
Grigg at 505-835-5403.

fields and improve access to the bil-

Texas Engineering Experimental
Station (TEES), Texas A&M,
College Station, TX, will examine
artificially fractured cores of reser-
voir rock using X-ray Computer-
ized Tomography. The objective is
to determine why C(often
bypasses olil in reservoirs

that are naturally fractured or in
which producers have created frac-
tures. The results will be applied to
achieve a more efficient C@ood
and reduce the amount of oilbeing
bypassed in fracture-dominated
reservoirs.

The project contact is Dr. David
Schechter at 979-845-2275.

University of Kansas, Lawrence,
KS, will develop polymer gel sys-
tems that will penetrate deeper into
the reservoir and are specially for-
mulated to reduce the amount of
water that is often produced along
with oil. Polymer gels are thick
solutions made up of long-chained
chemical molecules that are inject-
ed into a reservoir to break oil
droplets loose from surrounding
rock and move them through a
reservoir. The use of polymer gels
has been limited because current
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gels do not have the ability to pen-economic decisions to apply reserves, oil production is difficult

etrate long distances into the reseigher-risk technologies. and expensive. University
voir. Developing better polymer researchers will develop a new
gel treatments will not only Advanced Resources International, method they hopewill reveal more

improve their effectiveness in pro- Houston, TX, seeks to advance thaccurate information on the char-
ducing oil but also help the envi- state of measurement, processing acteristics of the rock layers that
ronment by reducing the amount o&nd interpretation technologies priimake up these reservoirs. Based on
produced water brought to the surmarily by tying together data computer simulations of how sedi-
face. obtained on a broad scale from 3- ment-laden flows deposited the
dimensional seismic technologies sand and silt that ultimately
The project contact is Dr. Paul and on a smaller scale from indi- formed these reservoirs, the
Willhite at 785-864-2906. vidual well logs. Integrating this  researchers hope to construct a
data could lead to seismic tech- profile of an entire reservoir and
California Institute of Technolo-  nologies that have much greater use it to run simulations of various
gy, Pasadena, CA, will develop resolution than today’s state-of-  0il recovery processes.

low-cost surfactants — the-art systems.

a soap-like chemical — that can The project contact is Roger Bon-
reduce the tendency of oil dropletsThe project contact is Scott necaze at 512-471-1497.

to cling to surrounding rock. A Reeves, at 713-780-0815.

special focus of the project will be The Pennsylvania State Univer si-

to develop surfactants that can  Rock Solid Images, Houston, TX, ty, State College, PA, will study
tolerate high concentrations of  will develop new tools for measur-how changes in the stress levels
salty brines that exist in many U.Sing reservoir properties that will  inside an oil reservoir can affect

oil reservoirs. combine the latest understanding the way oil and other fluids move
of how the inelastic nature of through reservoir rock. Fractures

The project contact is Dr. rocks is influenced by rock type, in reservoir rocks often allow oll

Yongchun Tang at 909-468-9310. the microstructure of pores and gas to move more easily to
throughout the rock, and production wells, but fractures can
the type of fluid that fills the also short-circuit production when

Critical Upstream Advanced
Diagnostics and Imaging Tech-
nologies

pores. Researchers will study howthey divert fluids away from the
changes in seismic signals can bedesired pathways. Researchers will
. calibrated to well log information use X-ray

Technologles_ in this area address and used to pinpoint the bestloca- Computed Tomographic (CT)

the need for improvements in the ¢ or drilling wells. imaging to study how pressures
way geophysma_ll data are acqt_ured, that hold fractures open inside an
proce_:ssed and |nterpret(?d. _T_h's Cathe project contact is Dr. M. oil reservoir decline as oil is pro-
help increase produc_ers ability to Turhan Taner at 713-783-5593. duced, and how stress levels in the
measure the properties of reservoir rock buildup and often force frac-

rock and tailor ol recovery meth- The University of Texas at tures to close.

o_d_s to be most effe<_:t|ve N & SPE- Austin, Austin, TX, will focus on

cific type of reservoir. These tech- a category of oil reservoirs, called The project contacts are Abraham
”0!‘?9'65 couI(_j also improve the “turbiditic reservoirs,” formed in  S. Grader at 814-865-5813, Phillip
ability to pre_d|ct the results of the deep Gulf of Mexico. Although M. Halleck at 814-863-1701, or
advan_ced 9" FECOVETY PrOCESSES, 1hese reservoirs could be likely  Derek Elsworth at 814-865-7659.
especially importantin making 5 ;rces of new U.S. petroleum  Bureau of Economic Geology,
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The University of Texas at Austin, actual oil-producing properties of aGround Water Protection

Austin TX, will focus on carbonate reservoir. Research Foundation, Inc., Okla-
oil reservoirs common to the Per- homa City, OK, will make avail-
mian Basin of West Texas and  The project contact is Dr. Gary  able to industry its Risk-Based
elsewhere in the U.S. Data from aMavko at 415-723-9438. Data Management System for oil
Permian Basin reservoir will be and gas production- and injection-
compared to geologically similar related activities to streamline per-
outcrops in the Sierra Diablo TX, will study ways to improve mitting on state and federal lands,
mountains of West Texas, and a the resolution of “vertical seismic reduce the cost of environmental
high resolution, more geologically profiling” (VSP). VSP measures compliance, and develop user-
realistic computer model of the  the velocities of sound waves in friendly, on-line reporting tech-
reservoir will be developed. Com- rock layers from inside a well. A niques.

panies will be able to use to the seismic source is positioned on the

model to determine the best way tsurface next to a well, and a geo- The project contact is Ben

apply such technologies as hori- phone inside the borehole is raisedsrunewald at 405-516-4972.
zontal wells, CQinjection, infill to measure seismic signals at vari-

drilling (drilling between existing ous depths. VSP provides higher

wells), and other oil recovery resolution images that techniques National Petroleum Technology
methods. that rely solely on surface tech-  Office Project Technical Contacts:
niques to measure seismic reflec-

tions. University researchers will Reservoir Efficiency Processes:
team with an independent oil and Jerry.Casteel, 918-699-2042; email:
gas company in tests over an Jerry.Casteel@npto.doe.gov
onshore Louisiana salt dome.

University of Houston, Houston,

The project contact is Stephen
Craig Ruppel at 512-471-2965 or
ext.1534.

Diagnostics and Imaging: Bob
Lemmon, 918-699-2035; email:
Bob.Lemmon@npto.doe.gov

Stanford University, Palo Alto,
CA, will focus on understanding
better the “signatures” of seismic
waves at the microscopic level in
reservoir rock. Using a technique
called “Acoustic Miscroscopy,”
researchers will use sound waves
to map and quantify the
microstructure of oil-bearing
rocks, measuring how the acousti
signals are changed as they move

The project contact is Dr. Kurt
Marfurt at 713-743-9119.

| Technoloav: Oil _ Oil & Gas Environmental:

Oil Technology: Oil & Gas Envi- - Nancy Comstock, 918-699-2059;
ronmental email:

This a_trea addre_sses the need for Nancy.Comstock@npto.doe.gov
reducing compliance costs and
d’mproving environmental perfor-

mance by providing lower-cost U.S. Department of Energy

through and across the individual
grains that make up the rocks.
Integrating knowledge about a
reservoir rock’s microstructure will

ry processes that formed the rock
and the elastic properties of the
rock will allow oil producers to

compliance technologies, provid-

ing a sound scientific basis for

cost-effective, risk-based regulato-
ry decisions, and improving access

an understanding of the sedimentd? PuPlic lands and sensitive envi-

ronments by demonstrating envi-
ronmentally protective technolo-
gies.

better interpret seismic images and

to link geologic models to the

National Energy
Technology Laboratory
National Petroleum
Technology Office
One West Third Street
Tulsa, OK 74103-3519
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For a subscription to the Inside Tech Transfer
or any other DOE newsletters, or if you would
like back issues, please contact Bernadette Ward
at 918/699-2033; email:
Bernadette.Ward@npto.doe.gov
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Computer Software, Supporting Documentation,
Reports, and more!
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activities of the Department of
Energy’s National Energy Tech-
nology Laboratory’s Oil
and Gas R&D program.
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Bernadette Ward
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918/699-2033
Bernadette.Ward@npto.doe.gov

Jana Smith
Editor/Media Relations
RMC-Consultants, Inc.

918/699-2088
Jana.Smith@npto.doe.gov

U.S. Department of Energy
National Energy
Technology Laboratory
National Petroleum
Technology Office
One West Third Street
Tulsa, OK 74103-3519
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TechTools & Trends

“New Cost-Effective Plugging and Adandonment
Technigue” Demonstrated at DOE-Sponsored Workshop

About the Workshop

A DOE-sponsored workshop held
September 18, 2001 with the
cooperation of the Osage Nation
and Cementing Solutions Inc.
demonstrated a simple, fast, and
economical way to plug and aban-
don wells. The workshop began ati
Osage Tribal Headquartersin
Pawhuska, Oklahoma at 9:00

a.m. and then moved to a selected
wellsite in Osage County where the
demonstration took place. More
than 160 participants from industry|
government, and the Osage Natio
attended the workshop. Among
those were regulators, small opera-

tors, and tribal leaders and mem- the formation, allowing the cemen
bers. plugs to be placed at the appropri:

ate locations.
About the Technology
. luti lugai The CSPP integrates regulatory

Cementing So utlpns P uggln% . requirements for plug placement
Proce;s (,C.SPP) IS a new techniqug performance; well data (casing
that simplifies the plugging ProCesizes, depths, perforations, and we
and involves filling the entire well- fluids); and formation parameters
bore with cement or placement of (o' hressure, breakdown pressu
discrete plugs in the casing. The 5,4 hermeability). The process is

use of common construction applicable to a wide range of well
cement equipment eliminates the types, including stripper wells.
need for complex mixing equip-

ment, high-pressure pumping
equipment, and a workover rig.

For More Information

Information about this or future
When the mixed slurry is transportworkshops is available on the
ed to the location, it is discharged National Petroleum Technology
from the ready mix truck into a  Office website at
holding tank and transferred to the http://www.npto.doe.goer you
well via low-pressure pump. Oncecan contact Virginia Weyland by
in the well, the increased hydrostatphone at 918.699.2042; fax at
ic pressure exerted by the cement 918.699.2005; or email:

column forces the well fluid into ~ Virginia.Weyland@npto.doe.gov

The Department of Energy’s
(DOE) Native American Initia-
tive is designed to enable
American Indians to develop
and manage their energy
resources. This program seeks
ways to empower American
Indian communities to prosper
by funding projects that develop
and apply the latest technologi-
cal innovations. The DOE part-
ners with tribes, industry and
other government agencies to
increase oil recovery on tribal
lands while effectively protect-
ing the environment. Program
activities are expected to return
economic dividends to the
tribes at the same time it helps
to strengthen our country’s
energy security.

www.npto.doe.gov
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Risk Analysis and Decision Making Software
Available from NPTO

Neuro3 community, it is generic enough tounknowns that must be accounted
Neuro3 - Neural Network Soft- apply to any problem for data-min-for when looking at the value of a
ware: Neural networks are SysteMfg, correlation, or categorization given decision or project.

that are constructed to use some needs. The application is a 32-bit

organizational principles resem-  \s windows application. It con- Decision tree software allows you
bling those of the human brain.  tains an extensive help system witto apply all the information you
They are information-processing g tutorial and background informa-have on various unknowns and

systems that demonstrate the abilition on neural networks. The give you the “big pictureof the

ty to learn, recall, and generalize application also has a spreadsheesituation, showing how that infor-
from training patterns or data. interface to allow import and mation affects your future and cur-
They are good at tasks such as pagxport of external data sets. rent choices. This assistance will
tern matching and classification, illustrate possible outcomes of
data clustering, and forecasting. TREE2000-Decsison Tree decisions and better inform you of
Common oil and gas applications TREE2000-Decision Tree Soft- Where to invest effort in reducing
include forecasting of reservoir  \are: Decision tree software uncertainties. The application is a
properties from wireline log signa- embodies a highly customizable 32-bit MS Windows application.
tures, extension of reservoir prop- tool for risk management and It contains a help system with an

erties for simulation, and seismic informed decision making. Vari- €xample and background informa-
interpretation. While this applica- ables such as price, production, tion on decision tree construction.
tion was written for the oil and gasand operating costs contain

On=line SEUEES

For the latest software,

CDs, reports and more,
visit the NPTO website
at www.npto.doe.gov

Publications

Computer Software, Supporting Docume,

For a complete listing of
reports, CDs and software
available from NPTO go
to www.npto.doe.gov/
PubList88.pdf

14



Who's Who

DOE Researcher Selected for Distinguished SPE Award

Abbass Firoozabadi,
Professor Reservoir Engineering
Research Institute

A DOE Oil Program Researcher,

tinguished technical award-the 100 technical papers. More than 50
Anthony F. Lucas Award. Dr. of his papers have been published
Firoozabadi, a senior scientist and by SPE. He has also published
director of the Reservoir Engineer- extensively in the American Institute
ing Research Institute (RERI) in  of Chemical Engineers Journal.
Palo Alto, California, has conducted

research on modeling the behavior Over the past 12 years, work at

of fractured reservoirs for the DOE RERI has resulted in the definition
Fossil Energy program for many and solution of critical issues of oil

years. He teaches at Imperial Col-and gas production in fractured

lege in London, and at Stanford
University and the University of
Texas—Austin.

Dr. Firoozabadi is internationally
known for his work on thermody-
namics of hydrocarbon reservoirs
and production, and multiphase
flow in fractured media. He has
authored a graduate-level text in

Abbas Firoozabadi, has been seledtydrocarbon reservoirs published

ed by the Society of Petroleum

by McGraw-Hill in 1999 and has

hydrocarbon reservoirs. During this
time, RERI has received support
from DOE through the National
Petroleum Technology Office and
nearly all major oil companies in
the United States, Europe, Middle
East, Japan, and South America.
For his efforts, SPE selected Dr.
Firoozabadi for the 2002 Anthony

F. Lucas Award—the highest recog-
nition for technical contribution to
the advancement of petroleum engi-

Engineers to received its most dis- authored or co-authored more thanneering technology.

DOE Project Aids Industry Research on Capillary Action In Fracture Oil Reservoirs

In 1999, DOE Fossil Energy Oil Program
awarded a $400,000 contract to RERI for a
period of three years to study a natural
force, called capillarity, that is exerted within
the tiny, interconnected pores of oil-bearing
rock and inside the ribbon-thin fractures that
run through an oil reservoir. Capillarity is
the reason why a narrow tube inserted into a
container filled with water will naturally draw
the water up into the tube. The same force
operates within the rock pores and natural
fractures of an oil reservoir, influencing how
fluids move through the reservoir.

Oil producers can use natural fractures as
passageways through which oil is channeled
toward a production well. But the behavior
and impact of fractures on oil production is
hard to predict due to the complex interac-
tions that occur between the reservoir rock
and fluids. RERI researchers are using three
approaches to study the capillary action and
influences of fractured reservoirs:

(1) Researchers are studying how changes
in the fracture geometry that controls reser-
voir pressure, volume and temperature can
influence the movement of hydrocarbons
present in the reservoir.

(2) Researchers are investigating changes in
fractures due to earth tidal forces. The
gravitational pull of the moon and sun on
the earth causes periodic changes. Most
apparent with the ocean tides, these tidal
forces can also change the shape and size
of fractures. RERI researchers are investi-
gating how these changes occur and the
influence they have on the nature and
movement of fluids through a reservaoir.

(3) Researchers are analyzing how the ten-
dency of a liquid to absorb or spread on
the surface of a rock or mineral can influ-
ence production. Called wettability, this
phenomena can sometimes block the flow
of fluids through rock, much the way fatty

deposits on an artery wall can block the
flow of blood. By finding ways to alter wet-
tability, researchers hope to show how pro-
duction from reservoirs can be increased.

Researchers are conducting laboratory
studies, creating models, and integrating
conceptual work with field data from signif-
icant oil production formations such as
Yates, Austin Chalk, and Ellenberger forma-
tions, all in Texas. Results will be incorpo-
rated into improved models that expand on
previous fracture modeling the RERI did
with Golder Associates’ Discrete Fracture
Network model. The improved models will
be used to determine the effect of the vari-
ous types of fracture networks on the flow
of oil and gas through the reservoirs.

The expected results are new tools that
more clearly define fracture systems and
improved techniques that take advantage of
these natural pathways to boost production.
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Meet Our Tech Experts...Ifyou are interested in meeting NETLS technical staff, you can do so by
stopping by the booth at any of the following meetings or go to the NPTO website at www.npto.doe.gov:

October

SPE, Society of Petroleum Engineers Annual Tech-
nical Conference, October 1-3, 2001, New Orleans,

LA. NPTO booth No. 2639. Contact:
Helen Bresson, 918/699-2014; email:

Helen.Bresson@npto.doe.gov

Stripper Well Consortium, Oklahoma Marginal
Well Commission and Liz Fajen will host a meeting
October 23, 2001 in the Zoo Educational Center,
Oklahoma City, OK. Contact: Liz Fajen, 1-800-390-
0460; email: Ifajen@mbhs.oklahosf.state.ok.us

PTTC Traveling Workshop Series, beginning
October 30, 2001, Jackson, MS. Contact: Lance Cole,
918/241-5801; email: Icole@pttc.org

LAGCOE, Louisiana and Gulf Coast Qil Exhibition,
October 30-November 1, 2001, Lafayette, LA. NPTO
Booth No. C17. Contact: Helen Bresson,
918/699-2014; email: Helen.Bresson@npto.doe.gov

Sites To See... spg/DoE Thirteenth Symposium on Improved Oil Recovery, www.npto.doe.gov/ior
Technology Development with Independents, www.npto.doe.gov/indep/index.html
NPTO Software, www.npto.doe.gov/software/softindx.html
Reservoir Engineering Research Institute, www.rerinst.org
Native American Initiative, www.npto.doe.gov/Native/index.html



